Background and objectives: The etiology of problem gambling is multifaceted and complex. Among others factors, poor decision making, cognitive distortions (i.e., irrational beliefs about gambling), and emotional factors (e.g., negative mood states) appear to be among the most important factors in the development and maintenance of problem gambling.
Introduction
Gambling disorder has been defined as a "persistent and recurrent problematic gambling behavior leading to clinically significant impairment or distress" (American Psychiatric Association, 2013; p.585) . The negative consequences arising from gambling (e.g., occupational, relationship, and/or financial problems) do not necessarily deter problem gambling.
In fact, counter intuitively, many individuals with a gambling disorder are typically unable to cease the problematic behavior and are prone to chasing losses in an attempt to recover the money lost (Lesieur, 1979; Linnet, Røjskjaer, Nygaard, & Maher, 2006) . Furthermore, it has been empirically demonstrated that problem gamblers show a foreshortened time horizon, since they are likely to consider the immediate consequences rather than the long-term outcomes (Ciccarelli, Malinconico, Griffiths, Nigro, & Cosenza, 2016; Nigro, Cosenza, Ciccarelli, & Joireman, 2016; Cosenza, Griffiths, Nigro, & Ciccarelli, 2016) .
Although the etiology of gambling disorder is complex and multifaceted, several studies have identified poor decision making (Wiehler & Peters, 2015) , cognitive distortions (Goodie & Fortune, 2013) , and emotional distress (Lorains, Cowlishaw, & Thomas, 2011) as among the most critical factors associated with problem gambling. However, no study to date has taken into account the interplay of these factors when examining gambling disorder. A large body of research has indicated that problem gamblers perform more poorly than healthy controls in behavioral decision making tasks (see Wiehler & Peters, 2015 for a review), such as the Iowa Gambling Task (IGT; Bechara, Damasio, Damasio, & Anderson, 1994) . The IGT is a laboratory task that mimics real-life decisions in conditions of reward and punishment, as well as decision making under uncertainty.
Emotional distress
The Depression Anxiety Stress Scales 21 (DASS-21; Lovibond & Lovibond, 1995; Italian validation: Bottesi et al., 2015 ) is a self-report measure assessing the three related negative affective states of depression, anxiety, and stress. The Depression scale includes items that assess symptoms typically associated with dysphoric mood, such as sadness, worthlessness, lack of interest or involvement, and low self-esteem (example item: "I felt that I had nothing to look forward to"). The Anxiety scale assesses symptoms of physical arousal, panic attacks, and subjective experience of fear (e.g., "I felt scared without any good reason"). The Stress scale assesses symptoms such as difficulty relaxing, impatience, and being easily upset, irritable or overreactive (e.g., "I felt that I was rather touchy"). Respondents are asked to indicate how much each statement applied to them during the previous week on a 4-point scale ranging from 0 (did not apply to me at all) to 3 (applied to me very much, or most of the time). Higher scores indicate severe emotional distress. In the present study, Cronbach's alpha for the full scale was .95 (95% CI [.93-.96 
Procedure
The study was approved by the Ethics Committee of the Department of Psychology of the first author's university. Prior to participation, all participants provided informed consent. Participants were tested individually. For all participants, the IGT task was administered first, followed by the self-report measures. At the end of the session, participants were debriefed and thanked for their participation.
Statistical analyses
Data were analyzed with the IBM Statistical Package for the Social Sciences, version 20.0. The alpha significance level was set at p = .05. Preliminarily, Pearson's correlations among all variables were computed. To ascertain whether the two groups differed on the total scores of the IGT, GRCS, and DASS-21, three separate univariate ANOVAs were performed. Furthermore, a mixed-model ANOVA was run to compare the IGT profile of the two groups. Two multivariate analyses of variance (MANOVA) with the group as independent variable and the subscales of GRCS and DASS-21 as dependent factors were performed to verify whether these variables differed significantly between groups.
Finally, to assess the relative contribution of decision making, cognitive distortions, and negative affective states for gambling involvement, a hierarchical logistic analysis was run using the two groups as the criterion variable with the total scores of behavioral and self-report measures used as predictors.
Results
Zero-order correlations revealed significant positive associations between all measures and problem gambling severity, as well as between IGT and GRCS scores (Table 1) .
INSERT TABLE 1 ABOUT HERE
For analyzing the profile of the IGT performances of the two groups per block, a 2X5 repeated measures ANOVA was run, with group (HCs versus PGs) as a between-subjects factor and scores on the five subsequent IGT blocks as dependent variables. The analysis revealed a significant within-subjects effect of block (F4, 103 = 8.27; p<.001, η²p =.24), indicating an improvement of all participants' performance across the IGT blocks, and a main effect of group (F1, 106 = 12.69; p<.001, η²p = .11), with pathological gamblers performing worse than healthy controls (see Figure 1 ).
No significant block X group interaction was observed (F4, 103 = 0.97; p = .43).
INSERT FIGURE 1 ABOUT HERE
Results of ANOVAs indicated that, relative to controls, pathological gamblers performed poorer on the IGT (F1,106 = 12.69; p <.001, η²p=.11) and reported higher scores on the GRCS total score and on all its subscales.
Furthermore, pathological gamblers scored significantly higher than healthy controls on the DASS-21 total score, as well as on both the Depression and the Anxiety subscales, whereas the difference on the Stress dimension fell short of significance. Means and standard deviations for all measures are reported in Table 2 .
INSERT TABLE 2 ABOUT HERE
A logistic regression identified the predictors of problem gambling severity. Total GRCS and DASS-21 scores were used along with performance on the IGT as predictors. Cognitive distortions (GRCS scores) significantly predicted problem gambling severity, χ 2 (1, N = 108) = 39.20, p < .001, with 41% of the explained variance (Nagelkerke R 2 ). The addition of emotional distress (DASS-21 scores) to the model was significant, χ 2 (2, N = 108) = 46.87, p < .001, adding 6% of the explained variance to the model. In the final step, the addition of decision making performance (IGT scores) was significant, χ 2 (3, N = 108) = 52.83, p< .001, and added a further 5% of the explained variance to the model.
The betas indicated that cognitive distortions, high level of depression, anxiety, stress, and poor decision making resulted in a higher likelihood of problem gambling severity. The percentage of explained variance of the full model was 52%, with an overall classification accuracy of 77% (see Table 3 ).
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Discussion
The present study addressed an identified gap in literature regarding the relationship between pathological gambling, decision making, cognitive distortions, and emotional factors (i.e., depression, anxiety and stress). This was achieved in an experimental task comparing a group of confirmed pathological gamblers with a group of healthy controls, and determining which of these factors most accounted for gambling disorder. As expected, a negative correlation between IGT scores and problem gambling severity was observed, indicating that the more severe the gambling involvement is, the more impaired decision making is, confirming previous studies (e.g., Brevers et al., 2012; Lakey et al., 2007) . The decision making deficit found among pathological gamblers compared to healthy controls supports a large body of literature showing that problem gamblers have an insensitivity to future consequences and an inability to project themselves in the future (e.g., Ciccarelli, Griffiths, et al., 2016; Linnet et al., 2006) . They appear unable to forego immediate and conspicuous rewards in order to obtain rewards that would be profitable in long-term, and making shortterm choices of questionable utility (e.g., Lorains et al., 2014; Petry, 2001; Wiehler & Peters, 2015) . gambling-related cognitive distortions compared to healthy controls. Specifically, in the present study, pathological gamblers were found to expect gambling to relieve negative states (such as boredom, stress, tension, or sadness), and believe that they can influence gambling outcomes via specific rituals, objects, and/or behaviors, in line with studies that have looked at the role of rituals and/or superstition in gambling (e.g., Griffiths & Bingham, 2005; Reith, 2002) .
Furthermore, gamblers distort the meaning of losses, often conceive losses as near wins (Griffiths, 1999) , and trust in their ability to predict future gambling outcomes (e.g., Griffiths, 1994). They are committed to continued gambling and make misjudgments when they attribute their wins to personal factors and their losses to external and environmental Correcting and restructuring these distortions can be used psychotherapeutically. Concerning treatment, Fortune and Goodie (2012) reviewed and compared the effectiveness of different types of psychotherapy approaches. They concluded that although the literature on the benefits arising from therapy is too small and heterogeneous, there is evidence supporting the effectiveness of individual cognitive-behavioral therapy (Dowling, Smith, & Thomas, 2007) with a specific focus on the cognitive distortions restructuring (CR). Following treatment, gamblers showed a decreased gambling severity and an increased perception of control on their gambling behavior (Ladouceur et al., 2001 .
As with previous literature, the present study found high correlation between gambling disorder and gamblingrelated irrational beliefs, confirming that severe problem gambling is associated with high level of cognitive distortions (Gaboury & Ladouceur, 1989) . For the first time, the present study found that poorer decision making was associated with higher cognitive distortion scores. Although the directionality of this relationship has not been established (and is beyond the present study's scope), this correlation is interesting because it suggests that the confidence in the ability to control or to predict gambling outcomes, along with other irrational beliefs, might heighten the decision making ability of pathological gamblers. This association leaves room for the possibility that a psychotherapeutic intervention on irrational beliefs may reduce the decision making deficit observed in gamblers population.
In contrast with Oei, Lin and Raylu (2008) , who demonstrated a relationship between cognitive distortions and negative emotions, the present study did not confirm this association. However, it should be noted that Oei et al.'s (2008) sample comprised mostly of students that did not suffer from pathological gambling, whereas the present sample consisted of older participants, half of which met the DSM-5 criteria for gambling disorder. Differences in participant characteristics in the two studies may perhaps explain these contrasting results.
The present study demonstrates that pathological gambling correlated with negative emotional states.
Specifically, the more individuals have a problematic gambling involvement, the more they experience anxiety and depression, confirming the findings of other studies (e.g., Barrault & Varescon, 2013; Blaszczynski & McConaghy, 1989; Coman, Burrows, & Evans, 1997; Kim et al., 2006; Raylu & Oei, 2002; Toneatto & Pillai, 2016) . For example, corroborating previous studies (e.g., Lorains et al., 2011) , a recent systematic review and meta-analysis of the prevalence of co-morbid psychiatric Axis I disorders (DSM-IV; APA, 2000) among treatment-seeking problem gamblers demonstrated that mood and anxiety disorders are among the most common disorders that co-occur with problem gambling (23.1% and 17.6%, respectively) (Dowling et al., 2015) .
At present, the directionality of the relationship between problem gambling and depression remains unknown.
Indeed, it could be argued that depression foregoes problem gambling, which serves to relieve negative emotions and to avoid problems (Blaszczynski & Nower, 2002) . Nevertheless, it is equally conceivable that problematic gambling involvement progressively leads to depressive symptoms due to the resulting social isolation, and financial/legal problems (Dussault, Brendgen, Vitaro, Wanner, & Tremblay, 2011).
The same holds true for anxiety. In line with the findings of the present study, Barrault and Varescon (2013), assessing psychological distress among different levels of gambling severity, found anxiety to be a good predictor of gambling problems. Similarly, it has been found that adult and adolescent gamblers with high levels of anxiety are more likely to meet the criteria for probable pathological gambling (El-Guebaly et al., 2006; Ste-Marie, Gupta, & Derevensky, 2006) . Even if it is difficult to determine whether anxiety is primary, secondary, or concurrent with gambling, one of the most consolidated theories concerning the relationship between anxiety and gambling -the "tension-reduction" hypothesis (Brady & Lydiard, 1993) -posits that negative feelings, such as anxiety, can predispose individuals to engage in addictive behaviors to cope with bad feelings and that, in turn, the reduction of anxiety resulting from gambling reinforces and maintains the behavior.
In contrast with previous studies demonstrating the role of stress in the onset, maintenance (Coman et al., 1997; Elman, Tschibelu, & Borsook, 2010; Friedland, Keinan, & Regev, 1992) , and relapse of gambling disorder (McCartney, 1995) , no significant differences were found in the present study between pathological gamblers and healthy controls in relation to stress. This was most likely due to very little variability in the stress scores across the two groups.
Estimating the psychiatric co-morbidity in gambling is important for the clinical implications that it may have.
For example, it has been recently demonstrated that comorbid mood disorder in gambling is associated with more severe gambling problems (Thomsen, Callesen, Linnet, Kringelbach, & Møller, 2009; Quigley et al., 2015) , that depression predicts a longer time to achieve abstinence from gambling (Hodgins, Peden, & Cassidy, 2005) , and that negative affects are a potential precipitant to relapse (Hodgins & El-Guebaly, 2004) . Thus, the evaluation of the comorbidity of gambling disorder may provide important information concerning treatment in order to identify the most suitable psychotherapeutic treatment to each individual case and for the prognosis/length of the treatment (Lorains et al., 2011) .
The present study is not without limitations. The use of self-report measures limits the generalizability of the present study's results due to biases such as recall bias and social desirability. Furthermore, the findings in the present study cannot be generalized to female pathological gamblers since it only included males. Although sample size is another factor that could limit generalizability of results, it should be noted that the sample comprised gamblers with a confirmed DSM-5 clinical diagnosis and that, compared to other research in the literature, the number of pathological gamblers tested experimentally was arguably relatively large.
Conclusions
The present study is the first ever to simultaneously examine the relationship between decision making, cognitive distortions, and emotional distress in a confirmed sample of pathological gamblers (compared to healthy controls).
In line with previous literature, the present study demonstrated that pathological gamblers showed deficits in decision making processes, and reported more irrational beliefs and higher levels of anxiety and depression compared to healthy controls. Additionally, the regression analyses demonstrated that cognitive distortions, emotional distress, and poor decision making are strong predictors of gambling disorder, accounting for 50% of the explained variance.
The novel finding of the association of poor decision making with higher levels of cognitive distortion suggests the possibility that cognitive bias might heighten the already poor decision making of pathological gamblers. The results also confirm the complexity of gambling disorder and the impact that different cognitive and emotional factors have upon it. Future studies should examine whether negative emotions are configured as a consequence of the repeated gambling or whether they act as a trigger of pathological-related behavior. Further studies should also investigate the relationship between decision making and cognitions more accurately, in order to determine its directionality.
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